Ciliary neurotrophic factor protects SH-SY5Y neuroblastoma cells against Aβ1-42-induced neurotoxicity via activating the JAK2/STAT3 axis.
The neurotoxicity of aggregated amyloid beta (Aβ) has been implicated as a critical cause in the pathogenesis of Alzheimer's disease (AD), which leads to neuronal cell damage by inducing oxidative stress and consequently triggering cell apoptosis. Recently, Aβ-dependent inactivation of the Janus tyrosine kinase 2/signal transducer and activator of transcription 3 (JAK2/STAT3) signaling pathway was found to play a critical role in the memory impairment related to AD. Previous research indicated that JAK2/STAT3 axis inactivation might be the result of aberrant reactive oxygen species (ROS) generation induced by Aβ in neurons. As the JAK2/STAT3 axis is a major transducer of ciliary neurotrophic factor (CNTF)-mediated neuroprotective activity, this study extensively evaluated whether activation of the JAK2/STAT3 axis by CNTF was responsible for the neuroprotective effect of this protein against Aβ1-42-induced cytotoxicity, oxidative injury and cell apoptosis in human SH-SY5Y neuroblastoma cells. Our data showed that CNTF could attenuate or restore cell injury induced by Aβ1-42 in human SH-SY5Y neuroblastoma cells through activating the JAK2/STAT3 signaling pathway. Furthermore, CNTF strikingly prevented Aβ1-42-induced mitochondrial dysfunction and activation of mitogen-activated protein kinases (MAPKs), an effect that could be potently attenuated by the specific JAK2 inhibitor AG490. In summary, this study confirmed the detailed mechanism accounting for CNTF's protective effect against Aβ1-42-induced cytotoxic events in human SH-SY5Y neuroblastoma cells - information which might significantly contribute to better understanding of the mechanism of action of CNTF as well as providing a novel target in AD therapy.